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(54) Abstract Title 

Pressure-sensitive floor covering enabling motion and position tracking 

<57) A mat contains electrical pressure sensing components (7) which respond to the position of an object 
such as a person walking across the mat. Electrical signals from the pressure sensors are converted by 
electronic hardware into a spatial code which can be read by a computer, so that computer processes can 
respond to changes in position of for example, a person walking across the mat. In another embodiment 
(Fig.3), two pairs of continuous conductors are used, with the position of the person being detected by the 
change in current caused by the effecting impedance change in the circuits of the conductor pairs due to the 
person stepping on a particular point in the mat. 
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FIG 3 




■ 2324373 

POSITION AND MOTION TRACKER 

This invention relates to technology enabling computers to monitor the position of 
moving objects. 

Exisitng technology for tracking the position of objects moving across a surface is of 
two types: 

1) Computer draw pads. These track the position of a pen across a surface and 
feed the information to a computer. 

2) Touch sensitive computer screens. 

The current invention is a system for tracking larger objects such as humans 
across a larger surface to enable computer-generated visual displays to respond 
to movement of an object (eg. a person walking across a floor). These 'interactive' 
computer generated visuals would include screen images, laser displays and 
holograms. 

According to the present invention there is a 'mat' which is laid or fixed on top of a 
horizontal surface (eg. on a floor) on which an object is moving. The mat contains 
electronic sensors and an electronic coding device such that: 

a) The position of the object on the mat is electronically sensed, 

b) Object position is output in a form which is readable by a computer, and 
at a rate which will enable real-time interactive visual displays. 

Two specific embodiments of the invention will now be described. The first uses 
discrete sensors ( the 'discrete scale embodiment'). The second uses a method for 
generating positional information along a continuous scale (the 'continuous scale 
embodiment'). 

. Figure 1 shows an external perspective view for either embodiment. 
Figure 2 shows a cross section of the mat in the discrete scale example. 
Figure 3 shows a cross section of the mat in the continuus scale example. 

Common features of both embodiments 

Figure 1 illustrates the overall form of the invention. 

The mat (1) is multi-layered, the inner layers containing pressure sensing 
components and wiring which connects to a multicore electrical output cable (2). 
This connects to an electronic unit (3) which translates the outputs from the 
sensing components into a computer readable code (analogue or digital) using 
standard electronic methods. This code is output into a cable (4) which connects to 
the visual display controlling computer. As an object (the human figure in figure 1) 
moves around on the mat, the positional code received by the computer is updated 
to reflect the current state of the sensors as determined by the position of the 
object(s) on the mat. 

Discrete scale embodiment 

Figure 2 shows a cross section of the mat. The upper layer <5) is a flexible, durable 
and waterproof covering (eg. polythene sheet). The next layer down contains 
pressure sensors (7) distributed over the entire area of the mat in a regular pattern 
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by a plastic sheet (8) which is fixed to ?h i ™ Si ^Tc,," 6 C0Verecl 
(10) in between adjacent sensors in such a way hat Assure on « 1' ^ P ° i " IS 
cause pressure to be transmitted to the newest sen^ SoL c JI V P ° m wi " 



Continuo us scale embodiment 



Figure 3 shows a cross section of the mat in this example The uoDermo^t a\ »nn 
lowermost (6) layers are similar to those in the previous exa^le The^L ( L 
are designed such that pressure causes contact? bfmad TbSwIen he ^ 

caT(T Th a e y mL ( n? h "IX** 1 a "° W CUrrent t0 Pass, ultimately to Ee output 
thJ nh Si L 91 Ude ? th,S Current is P r °P°rtional to the left/right posrtion of 
the object (or person) on the mat. This is achieved by using materials for the 
conducing layers which produce significant changes in resistant deoe^na on 

onThe ™f ^ a,0n9 the ^uctors (which depends ^^ntheTocat^n 

on the mat where the contact is made). In order to represent front/back oosrtfon It 

nrL1o m «f. t,me 35 le ^ m P0Siti0n ' there wou,d be two interleaved Veriron^o the 
previous design and two outputs, one for each axis of movement. The precise 

structure of these .nterleaved layers will not be defined here as the eLmple merelv 
a,ms to outline the basic principles of a continuous scale embodiment 
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CLAIMS 

■ J 

1) A device for monitoring the position of objects such as persons moving across a 
surface by means of pressure sensing components which respond to shifts in 
weight on the surface. 

2) A device for monitoring objects as claimed in Claiml which uses standard 
electronic methods to convert outputs from pressure sensing components into a 
computer readable code representing the position of an object on the surface over 
which the sensors operate, so that computer processes can respond to changes in 
object position. 

3) A device for monitoring objects as claimed in Claiml or Claim 2 involving 
discrete pressure sensors distributed over an object-supporting surface. 

4) A device for monitoring objects as claimed in Claiml or Claim 2, which recovers 
object position through changes in the strength of an electrical current emanating 
from changes in resistance in a circuit due to changes in the position at which 
contact is made across the length of two separated layers of conducting material in 
response to a shift in pressure on the surface caused by a shift in position of an 
object resting on the surface. 

5) A device for monitoring objects as claimed in Claiml or Claim 2 or Claim 3 or 
Claim 4 in which the pressure sensing devices are contained in a multi-layered 
mat. 

6) A device for monitoring objects as claimed in Claim 5 in which the mat is flexible 
so that it can be rolled up when it needs to be moved. 

7) A device for monitoring objects as claimed in Claim 5 in which the mat can be 
dismantled into smaller sections when it needs to be moved. 
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Amendments to the claims have been filed as follows 



AMMENDED CLAIMS 

1) A system for applying motion-capture to real-time computer generated visuals 
(especially screen images, lasers and holographs) which involves: 

a) a pressure sensitive floor covering having electronic outputs which encode 
the 2-dimensional position and motion of objects on its surface. 

b) an interface by which such outputs are converted into digital information 
which can be read in computer software. 

c) computer software that uses such positional information to control real-time 
visual displays, i.e. to make such visual displays interact with the movements of a 
human viewer or viewers located within the area of the pressure sensitive floor 
covering. 

2) A system as claimed in Claim 1 in which pressure sensing devices are embedded in a 
multi-layered construction (pressure sensing mat) which is laid on &/6r attached to 
the floor. ^ 

3) A system as claimed in Claim 1 and Claim 2 involving a 2-dimensional array of 
discrete pressure sensors. 

4) A system as claimed in Claim 1 and Claim 2 which recovers object position through 
changes in the strength of an electrical current emanating from changes in resistance 
in a circuit due to changes in the position at which contact is made across the length 
of 2 separated layers of conducting material which are embedded in a multi-layered 
construction as claimed in Claim 2. 

5) A system as claimed in Claim 2 in which the pressure sensing mat is constructed in 
easily movable sections which connect together, so that different areas and shapes of 
floor space can be covered by connecting different numbers of such sections together. 
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